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Description 

METHOD AND APPARATUS OF 
ASSEMBLING OPTICAL ENGINE 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a rear projecting televi- 
sion, and more particularly to a process of assembling an 
optical engine in a rear projecting television. 

[0003] 2. Description of the Prior Art 

[0004] Referring to FIG. 1, a conventional rear projecting televi- 
sion includes an optical engine 1, a plurality of reflecting 
mirrors 2A, 2B and a screen 3. The optical engine 1 gen- 
erates image beams that are then reflected by the reflect- 
ing mirrors 2A, 2B to change light paths and reduce the 
volume of the beams. The beams are reflected several 
times to exactly focus in a projecting direction to form an 
image onto the screen. 

[0005] However, the assembly and production tolerance of the 



optical engine 1 adversely affect the image shaping and 
the beam focusing in the projecting direction. When an 
optical engine is to be assembled, the optical engine 1 is 
mounted on an adjusting device 4 and then put into a 
casing 5. Referring to FIG. 2, the adjusting device 4 in- 
cludes an elevating base 40A, three rotatory bases 40B, 
40C, 40D and two slidable bases 40E, 40F stacked from 
top to bottom. The elevating base 40A allows the axial 
adjustment of the optical engine in Y axis. The rotaory 
bases 40B, 40C and 40D respectively allow the axial ad- 
justment of the optical engine in X axis, Y axis and Z axis. 
The slidable bases 40E and 40F respectively allow the ax- 
ial adjustment of the optical engine in X axis and Z axis. 
Each base is provided with corresponding devices to for 
adjusting the position and angle of the optical engine. Af- 
ter the optical engine has been adjusted, it is fixed via 
screws to finish the assembling of the optical engine. 
[0006] since the adjustment of the optical engine is performed 
inside the casing, the assembling space is limited to the 
casing and thus the assembling time is increased. Each 
optical engine is provided with one adjusting device as 
described above that occupies certain space in the casing, 
which increases the whole product cost and dimension. 



Summary of Invention 

[0007] it j S one object of the invention to provide a process of 
assembling an optical engine. An optical engine is 
mounted on a carrier. The carrier and the optical engine 
thereon are placed in a casing. A position adjusting device 
is provided outside the casing to connect to the carrier. 
The position of the optical engine is adjusted via adjusting 
the position of the carrier by the position adjusting de- 
vice. Thereby, the assembly time and cost are reduced. 

[0008] it is another object of the invention to provide a process 
of assembling an optical engine, in which a position ad- 
justing device connects to a carrier and adjusts the posi- 
tion of the optical engine via the carrier without any space 
limit of the optical engine. 

[0009] | n order to achieve the above and other objectives, the 

process of assembling an optical engine according to the 
invention includes mounting an optical engines on a car- 
rier; placing the optical engine and the carrier in a casing; 
providing a position adjusting device outside the casing to 
connect to the carrier; adjusting the position of the optical 
engine by the position adjusting device; fixing the optical 
engine via an adhesive; after the adhesive is hardened, re- 
moving the position adjusting device to complete the as- 



sembling of the optical engine. Since the position adjust- 
ment of the optical engine is achieved by the position ad- 
justing device that is located outside the module, the as- 
sembling of individual optical engine only needs one po- 
sition adjusting device, and the position adjustment is ef- 
ficiently and economically performed without any space 
limit. 

[0010] it w i|| be understood that the foregoing summary encom- 
passes some of the many features of the invention, and 
does not constitute an exhaustive description of all the 
aspects of the invention. Therefore, the summary of the 
invention should not be construed in a way to limit the 
scope of the invention as descried in the claims. To pro- 
vide a further understanding of the invention, the follow- 
ing detailed description illustrates embodiments and ex- 
amples of the invention. 
Brief Description of Drawings 

[001 1] FIG. 1 is a side view of a conventional rear projection tele- 
vision; 

[0012] FIG. 2 is a schematic view of a conventional position ad- 
justing device used for adjusting an optical engine; 

[0013] FIG. 3A, FIG. 3B, FIG. 3C and FIG. 3D are schematic views 
illustrating a process of assembling an optical engine ac- 



cording to one embodiment of the invention; 
[0014] FIG. 4 is a flowchart of a process of assembling an optical 
engine according to one embodiment of the invention; 
and 

[0015] FIG. 5 is a perspective view of a position adjusting device 
and a carrier used in assembling an optical engine ac- 
cording to one embodiment of the invention. 
Detailed Description 

[0016] The following description of the present invention is in- 
tended to be illustrative only and not limiting. 

[0017] Referring to FIG. 3A, an optical engine 21 is mounted on a 
carrier 22. A position adjusting device 23 having a clap- 
ping portion at its front end is placed on a slide rail 24. 
The clapping portion231 can be further provided with a 
switch to control the opening and closing operation of the 
clapping portion 231. When the clapping portion 231 
closes, the carrier 22 is held by the clapping portion 231. 
FIG. 3B, the position adjusting device 23 slides along the 
slide rail 24 in Y-axis direction until the clapping portion 
231 puts the carrier 22 into a casing 25. The carrier 22 
and the casing 25 have corresponding through holes and 
studs 251. When the carrier 22 is placed inside the casing 
25, the studs 251 insert into the through holes 221 to se- 



cure the carrier 22 to the casing 25 with a gap between 
one through hole 221 and one stud 251 for adjustment. 
Then, the position adjusting device 23 adjusts the posi- 
tion and angle of the carrier 22 until the optical engine 21 
aligns with a projecting direction. The position adjusting 
device 23 can be a multi-axis fixture. Referring to FIG. 3C, 
an adhesive is charged into the gaps between through 
holes 221 and the studs 251, and then cured by irradiat- 
ing UV light. The cured adhesive tightly bonds the carrier 
22 to the casing 25. Referring to FIG. 3D, the clapping 
portion 231 opens to release the carrier 22. Then the po- 
sition adjusting device 23 moves along the slide rail 24 in 
a reverse direction until the clapping portion 231 arrives 
outside the casing 25. Thereby, the assembling of the op- 
tical engine is achieved. 
[0018] Referring to FIG. 4, the process of the invention includes 
mounting an optical engine 21 on a carrier 22, and then 
placing the optical engine 21 and the carrier 22 into a 
casing 25. A position adjusting device 23 is provided out- 
side the casing 25 to adjust the optical engine 21 in situ. 
After the optical engine 21 has been positioned, the car- 
rier 22 is fixed via adhesive. Then, the position adjusting 
device 23 is removed and thereby the optical engine 22 is 



assembled in the casing 25. 

[0019] when the optical engine 21 is to be adjusted, a clapping 
portion 231 of the position adjusting device 23 inserts in 
the casing to hold the carrier 22, while the remaining part 
of the position adjusting device stays outside the casing 
25. The user operates the remaining part of the position 
adjusting device 23 to adjust the position of the optical 
engine in the casing 25. After the optical engine 21 is ad- 
justed, the position adjusting device 23 and its clapping 
portion 231 are removed. Therefore, adjusting the optical 
engine 21 can be efficiently and economically performed 
without space limit. Compared to the conventional pro- 
cess of assembling the optical engine, there is no need to 
provide each optical engine module with one position ad- 
justing device, thereby simplifying the configuration of 
the optical engine and saving the assembling cost. Since 
no position adjusting device is fixedly mounted inside the 
casing, the size of the optical engine module is reduced. 

[0020] with the clapping portion of the position adjusting device 
23 holding the carrier 22, the adjustment of the optical 
engine is achieved via the adjustment of the carrier 22 on 
which the optical engine 21 is located. Therefore, a plu- 
rality of optical engines 21 can be separately assembled 



with the use of one position adjusting device 23. The pro- 
cess of the invention can be applied in assembling optical 
engines of different structural design. 
[0021] Referring to FIG. 5, when the optical engine 31 needs axial 
adjustment, a plurality of carriers 32A and 32B stack one 
another in a manner that one carrier 32A corresponds to 
one position adjusting device 33A and one carrier 32B 
corresponds to one position adjusting device 33B so that 
the adjustment job can be properly allocated over these 
position adjusting devices to further reduce the assem- 
bling time. 

[0022] Those skilled in the art will readily understand that the 
above description is only illustrative of specific embodi- 
ments and examples of the invention, which should not be 
construed in a limiting way. Therefore, the invention 
should cover various modifications and variations made to 
the structure and operations described herein, provided 
they fall within the scope of the invention as defined in 
the following appended claims. 



